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groups as compared to Control (p<0.01, p<0.01; respectively).
Speed and peak vertical force did not vary across groups in the
Contralateral limb.
Conclusions: Alterations in peak vertical forces and speed were
observed in the experimental leg with application of the VLD. The
magnitude of these changes were similar in Sham and Loaded
groups suggesting this may be an effect of the surgical interven-
tion.
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OVERLAND AND TREADMILL GAIT CHARACTERISTICS IN
A COL9A1 GENE MUTATION MOUSE MODEL OF
SPONTANEOUS OSTEOARTHRITIS
K.D. Allen, K. Chen, L.A. Setton
Duke Univ., Durham, NC
Purpose: Gene mutations of types II, IX and XI collagens can be
a predisposing factor for osteoarthritis (OA) and degenerative disc
disease (DDD). Mice homozygous for inactivated Col9a1 gene
(KO) prematurely develop signs of OA and DDD that progress in
severity with age. We have previously described gait deﬁciencies
in aged KOs. To further elucidate relationships between gait and
pathology, we investigated the gait of younger KO mice, prior to
the onset of severe degeneration.
Methods: Male KO and wildtype (WT) mice (n=5 per group, age
9 wks) were analyzed for gait using high speed video (200 fps).
First, voluntary exploration was recorded in an open arena (8
trials per mouse). Locomotion was then prompted by brushing the
animal’s hind quarters or tail (8 trials per mouse). Finally, animal
gait was recorded on a treadmill at 7 different velocities spanning
the range of voluntary exploration trial.
Results: During voluntary exploration, KOs used shorter stride
lengths than WTs (Fig. 1, *p<0.05); differences in velocity and
hind limb % stance time were not observed. Similar KO-WT
differences were observed on the treadmill; KO used shorter stride
lengths (Fig. 1, *p<0.05) with no differences in % stance time.
In comparing the gait environments, voluntary exploration yielded
unique measures of % stance time and stride length relative to
the treadmill at an equivalent velocity (Figure 1, **p<0.05). When
prompted, KOs used slower velocities (p<0.05), had lower hind
limb % stance times (p<0.05), and tended to use shorter stride
lengths than WT (p=0.066, Figure 2).
Figure 1
Conclusions: Shorter stride lengths during voluntary exploration
are consistent with prior work in aged KOs; this may be driven by
Figure 2
the animal selection of less joint ﬂexion during swing. However,
young adult KOs showed no differences in hind limb % stance
time while aged KOs used increased % stance times. Increased %
stance times are generally associated with decreased peak joint
loads for bilateral injury, and this gait abnormality may develop as
the severity of cartilage destruction progresses.
In prompted trials in the young adult mice, we observed fewer
stride length differences between KO and WT with prompting as
compared to voluntary motions, but lower velocities and decreased
% stance time were found. Decreased % stance times may indicate
that KOs transition to running gaits at a lower velocity than WTs
and may also indicate that young adult KOs have increased joint
loading in prompted gaits. Direct measurement of ground reaction
forces is necessary to verify this conclusion since body weight
may also be shifted to the fore-limbs.
When movement is prompted in open arena, an animal’s selected
velocity typically increases; thus, differences between voluntary
and prompted gait may be due to either stress or increased
velocity. In this work, we investigated voluntary gait and induced
treadmill gait at similar velocities. The effects of genotype were
similar in voluntary and treadmill gaits; however, % stance time
and stride length measurements were found to differ at equivalent
velocities. These data highlight the importance of method, as
animals use different gaits when movement is induced or the
animal is stressed.
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THREE-DIMENSIONAL KINEMATICS OF THE CANINE
STIFLE DURING WALKING AND TROTTING GAITS
B. Torres, S. Budsberg
The Univ. of Georgia, Athens, GA
Purpose: The canine stiﬂe has been commonly used as a model
of osteoarthritis. Joint function is an area of interest that can be ob-
jectively quantiﬁed through the collection of kinetic and kinematic
gait data. Collection and analysis methodologies have varied and
focused primarily on sagittal plane ﬂexion and extension angles.
The objective of this study was two-fold. First, to model the kine-
matics of the canine stiﬂe in three dimensions (3-D) via the Joint
Coordinate System (JCS); and secondly, to compare the wave-
forms produced during stiﬂe joint range-of-motion using a classic
frequency spectrum reconstruction methodology (Fourier) with a
newer method of waveform analysis known as Generalized Indica-
tor Function Analysis (GIFA) that is a multivariate vector waveform
analysis method. The hypotheses being tested were that JCS
would provide the ability to asses stiﬂe joint motion in 3-D and
that GIFA would provide comparable results to Fourier with the
potential of evaluating the waveform in a time function method.
Methods: Six adult dogs weighing 20 to 30 kgs were used in
this study. Gait waveforms were produced by the application of
ten spherical retroreﬂective markers afﬁxed to the right rear leg
as described in Figure 1. Gait was captured at 200Hz by 6 in-
frared cameras (Vicon MX03, Vicon Motion Systems, Inc.). Data
was recorded and analyzed by a motion-analysis program (Peak
